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CopterSim, FpiEEpARERE, XMEREAEGERATENR $TRNEEIEN, EF
B MaNahEOSKEERSE. =451, tEEHuaM M ERIEITHIER R,
BARHERER. BEMREERCDS W APLpdfRiEEEOE D

o REEHIZE: EW/BEEIMAE (SIL/HIL) #, EXW HTITHIEYS (0PX4 7T
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Fwsl ERIPXAAEIIRETT) BEMSEESiaoh i EREREHE. TR TR D
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| S AR FEERST
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JRIRESC_ALL..\..\..\RflySimSDK\htm[\md_ctrl_2md_2ESC__ALL.htm|3+& HLFFAIH
17288, TEZESPXARURIEAIN 7B HmiE g el bRy 2 2 BAR R AT T28 4N\

| PXANERM RIBYRIEZE

AII— N HEINEL | PX4 BohERAF1Em
o FMAPXAMNBREXHEESE (v1.12)

VIR 4 —M B F R R YIREAFIT S 2B A S 4, B MR GEE— 1 M
—mMID, XRNQGCHREEISYS_AUTOSTART, T ABKSEIEEBINIZREETE
\PX4PSP\Firmware\ROMFS\px4fmu_common\init.d\airframes\
60002_uuv_bluerov2_heavyHE X TF:

. ${R}etc/init.d/rc.uuv_defaults

H1Trc.uuv_defaultshiizds, EBETXANBKSENRINSHIRE, AJUAKRISE —LEARR
RESH

set PWM_OUT 12345678

PWM (BXAZEIRS]) ZEBNAFRREG BN —MES, REPWMALA
12345678457 1~8 5 PWMEIE R EERHY,

set MIXER vectored6dof

IGE T IRITEEEIE Hvectorededof (RAXRANEHEMRAZEIZHE) 00


RflySimSDK/html/md_ctrl_2md_2ESC__ALL.html
https://docs.px4.io/v1.12/zh/dev_airframes/adding_a_new_frame.html#tuning-gains

ERIEBE N MERITEE

SRISSFMITES | PX4 Boh B R, iERE
o FMBIPXABIEXHIZIEL: (v1.12)
o JFAMIMRETIIIZERSE : PX4 B EXAIRIE-CSDNEE

A BIRTE T S

BIKBIEX 7] 5% \PX4PSP\Firmware\ROMFS\px4fmu_common\mixers\
vectored6dof.main.mix, ELEITZHEMNT

U -1 1 1 0 0 0

Us 1 1 -1 0 0 0| /[T,
u3 -1 1 -1 0 0 0]|T,
uw| |11 1 0 0 0 T,
us| ~ |-1 -1 0 1 0 1] |M,
ug -1 1 0 -1 0 -1||M,
uy 1 -1 0 1 0 -1||M,
usg] |1 1 0 -1 0 1 '

Hep, Tx, Ty, TzR3IRRT7TKFERNFE. £6. L FARN#ET; Mr, Mp, My73 3!
TRn TR, 0. BANARNAIRE; ulBu8 IRz T\ EHAYHE T,

HEERNEFR N

o AIRBEMKWNImHE, 1FW:
[RflySimZ % B R]/RflySimAPIs/4.RflySimModel/1.BasicExps/e0_MinModelTemp/R
eadme.pdf

2. 505 R

EIEANE e, FILUEE R SRR IEUUVIREIBY SR 1o


https://docs.px4.io/v1.12/zh/concept/mixing.html
https://blog.csdn.net/qq_56552346/article/details/136953371
../../../1.BasicExps/e0_MinModelTemp/Readme.pdf

13.XHFBR

BIFERR: [REEF]\RflySimAPIs\4.RflySimModel\2.AdvExps\e9_UUV\1.UUV-HITL

R/ B TR iR
UUVModel.dll dIRA > {4
UUV_HITLRun.bat R R LIRS M,
UUV.params S
px4_fmu-véx_default.px4 KIEE

| 4. 1817

| 4.1 RFEK

Windows 108 _EARZS; RflySimTE5E; MATLAB 2017BRIE®); /o

@: EEAPixhawk 6X¥iE, FALENMRIZHSH: pxd_fmu-vex_default, #E
EPXAEERRAS . 1.12.3, EMERE KEhHmZFGSIBEN:


.
UUV_HITLRun.bat

https://rflysim.com/doc/zh/1/Hardware.html

4.2 BE{FER

EFicA/aBM® 18 ; Pixhawk 6xBiEM ©EQ@ 16, #iEL 18, R CET10@REE
R 15,

®: WHFEEIEN: https://rflysim.com/

5. LT

5.1. KiFEdH
Step 1: wEEHHIER

WEEFERAPixhawk 6x7¥#%, ElfFhiras1.12.3 (AEREHFRMIKE)-

£ & %% H FC:\PX4PSP\Firmware\boards\px4\fmu-véxik ZEldefault.cmake

[J » ThisPC > Windows(C) > PX4PSP > Firmware > boards 3 pxd *  fmu-vbx >

0 @D = T.E' Tl Sort = View
MName a Date modified Type Size

init 2021,/9/29 10:59 File folder

nuttx-config 2021,/9/29 10:39 File folder

SrC 2021/9/29 10:59 File folder
D bootloader.cmake 2021/9/29 10:56 CMAKE File 1KE
D default.crnake 2021,/9/29 10:56 CMAKE File 3KB
D firmware.prototype 2021,/9/29 10:54 PROTOTYPE File 1KB
D test.crake 2021,/9/29 10:56 CMAKE File KB

ERIEEARTEE Vs codedTHF, BUHIITER


https://rflysim.com/doc/zh/1/Hardware.html
https://rflysim.com/

sensors
sih

temperature compensation

vmount

vtol_att_control
SYSTEMCMDS

bl update

T =mERflyTools TEFFAIWIn10WSL

= J » RflyTools Seart
(8] B ® ] T Sort = View “es
Mame B Date medified Type Size
2 3DDisplay 2024/2/29 14:53 Shortcut 1 KE
~ CopterSim 2024/2/29 14:53 Shortcut 1 KB
2F FlightGear-F430 2024/2/29 14:53 Shortcut 2 KB
% HITLRun 2024/2/29 14:53 Shortcut 2 KB
% HITLRunLowGPU 2024/2/29 14:53 Shortcut 2 KB
@ HowTollse 2023/11,/20 802 Shortcut 1 KB
B Python38Eny 2024/2/209 14:53 Shortcut 2 KB
ﬂ CGroundContral 2024/2/29 14:53 Shortout 1 KB
S rflysim.com 2022/11/3013:12 Internet Shortcut 1 KB
M RflySim3D 2024/2/29 14:53 Shorteut 1 KB
2 RflySimAPIs 2024/2/29 14:53 Shortcut 1 KB
M RflySimUES 2024/2/29 14:53 Shortcut 1 KB
% SITLRun 2024/2/29 14:53 Shortcut 2 KB
% SITLRunLowGPU 2024/2/29 14:53 Shortcut 2 KB
#3) Win10WsL 20241711 10:58 Shorteut 2 KB
WinWsL 2024/2/29 14:53 Shorteut 2 KB

HREW T B REHRRFEH



root@RAly: /mnt/c/PHAPSP/Fir X Sis

root@Rfly: /mnt/c/PXUPSP/Firmware# make pxU_fmu-v6x_default

BT EFIRR S ENERHRRRIFTNE .
).

\
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e e

o ;
!-' |
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H

LB ERY
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BLELESL B DRy B B R B R
i Eal

Step 2: EEEMHEIFNLE
£ Rflytools X4 HFTH QGC HELE,



2 3DDisplay 2023/7/27 15:02 AT

» CopterSim 2023/7/27 15:02 AT
AF FlightGear-FA50 2023/7/27 15:02 HEES
£ HITLRun 2023/7/27 15:02 RS
B python3BEny 2023/7/27 15:02 e P

2 QGroundControl\ 2023/7/27 15:02 B

M RilySim3D 2023/7/27 15:02 AT,
- RilySimAPIs 2023/7/27 15:02 HIEAT
M RelySimUES 2023/7/27 15:02 AT
4 SITLRun 2023/7/27 15:02 AT
73) Win10WSL 2023/7/27 15:02 AT,

KB

KB

KB

KB

KB

KB

KB

KB

KB

KB

KB

ENZEREEENZE SR “BlueRov2(Heavy Configuration)”, &&5eEERIZAM

‘NRAHER

QGroundControl

4 Back < ?}ﬁ Vehicle Setup

i \?/ :
L)
Generic Tricopter Y+ Geometry Generic Tricopter Y- Geometry - Generic Underwater Robot
VTOL Duo Tailsitter VTOL Octoplane VTOL Quad Tailsitter
L J

—

PID Tuning Caipiroshka Duo Tailsitter Generic Octoplane VTOL - Quadrotor X Tailsitter

VTOL Tiltrotor Vectored 6 DOF UUV
Flight Behavior

fiI#l

fiew Aerobotics FireFly6

Step 3: ECEMEMHEIFESH

T “&2” RE, ®F “HITL enabled” BoiEHEINMAE, JHiER D




% Back < %ﬁ Vehicle Setup

& S s i
RE

T 2

B oI ]

B R

Hs

L

fEFEUE O B3R

BEAFEEIRAI

u 25 FHITL: HITL enabled

“IESH o

GroundControl

4 Back < g& Vehicle Setup

Standard BAT_A_PER_V -1.00000000 This parameter is deprecated. Please use BAT1_A_PER_V

BAT_CRIT_THR 7.00 % Critical threshold

BAT_EMERGEN_THR 5.00 % Emergency threshold

e Sensors

- R BAT_LOW_THR 15.00 % Low threshold R RS
B
BAT_N_CELLS Unconfigured This parameter is deprecated. Please use BAT1_N_CELLS instead| sEiTE
Commander

KT BAT_V_CHARGED 405V This parameter is deprecated. Please use BAT1_V_CHARGED insteac

Multicopter Position Control
BAT_V_DIV -1.00000000 This parameter is deprecated. Please use BAT1_V_DIV

HLR DShot
;i BAT_V_EMPTY 350V This parameter is deprecated. Please use BAT1_V_EMPTY instead

Wbt EKF2
Events
Failure Detector
FW Attitude Control
Geofence
GPS
MAVLink
Mixer Output

Mission

Mount

FTH “UUV.params” S84




O mzsx X
&« v N > HFaEE > DATA(E) > 4WorkRecord > #HERFFEMESE > ULV » v C FUUV R »

AR~ FTESEE

I
=
®

I RflyCloud &R st i) e

PAE-HEF Submarine2_Cooked 2023/11/2312:21 i

D&% D UUV.params 2023/11/27 14:44 PARAMS IZi 1KB

> R
HeliCopter
uuv
PX4-module

uuv

v I el
> G Windows (C3)

> FHBE (DY)

AHF(N): |UUV.params v ‘ SO (* params) v

FEEBFERRE RE .

QGroundControl = [m] X

=
Load Parameters | Etj

The fol
the loaded

Ok’ to update them on the
Vehicle.

Name File Vehicle

UUV_PITCH_D 0.50 2.00
UUV_PITCH_P 3.00 4.00
% vuv_ROLL_D 050 1.50
[ vuv ROLL P 2.00 4.00
% uvuv yAw D 0.50 2.00

050 4.00

5.2. E{F R0 E
Step 1: EIEZUMN

BN T EFRERZEWA A Pixhawk 6x¥1%, Hi@idUSB-TypeCLER KiTEZE B,



WEUsSBO A

TR A
PWM/PPM/W BUS/8[]

) Step 2: 85

BEfE, KEZWHLERISETIRY, BITIEIN, F/LHFNNBIES. AR, fREEESER
EHHRALA “WFLY” 9B, s “BFERE, R “WE". WEAINE, BRI
FB=, REVRFITE SR,

SETHE KiR31 Fr b6 x4 85

| Step 3: HRIAEAFET

RO EFR WFLY”, BN “REIKE", BiA BRIV A EI2”



Step 4: 1RBYEEF

ZERSEERANUUVIER, £ “WFLY” — “ZRFIEE” — “EEN%iR” ik
¥ “Model11”,

Bl RE.all & 4V

Model 16
B 4R D 7 |

Mo
o =
Model 15 Model 20

0D:06:59

‘MELEE” 8B R “BEAN .
Bl X, & 4v §uy

wE

T RENEE - TFRIRE PIREN B8 RKE



Bl Rl 8. 4v il

00:16:06

Step 5: HithiE{z2SElE

H@BiTasilBESZE “*:\PX4PSP\RflySimAPIs\2.RflySimUsage\1.BasicExps\e11_RC-
Config\Readme.pdf”,

5.3. EFEIMAHE
Step 1: BIfAE

Z17T “UUVModel_HITL.bat”, BIN¥EwOS/E, BiEHERGE,

BIR TRz E E=it) F
Submarine2_Cooked 2023/11/23 12:21 iR
03 GenerateModelDLLFile.p 2023/11/22 16118 MATLAB.p.9.14.0 5 KB
03 UUV.params 2023/11/27 14:44 PARAMS 3Z{% 1KB
(=] UUVModel_HITL.bat 2023/11/22 16:18 Windows #EGhE.. 6 KB
% MavLinkStruct.mat 2023/11/22 16:18 MATLAB Data 5 KB
MulticopterModel.zip 2023/11/22 16:18 T8 (zipped) it 116 KB
@ Readme.docx 2023/11/27 11:37 Microsoft Word 983 KB
"y RflySimMeodelLab.slx 2023/11/22 16118 Simulink Model 72 KB
UuvMedel.dll 2023/11/22 16:18 W ABERT R 292 KB
s UUVModel.slx 2023/11/22 16:18 Simulink Model 68 KB
DI UUVModel.slxc 2023/11/21 18:02 MATLAB.slxc.9.1... 134 KB
«= UUVModel_2017B backup 2022.10.1...  2023/11/22 16:18 £ (zipped)SZif... 86,958 KB
= UUVModel_2017B.7z 2023/11/22 16:18 WinRAR [EHE34 14,854 KB
f UuUVModel_init.m 2023/11/22 16:18 MATLAB Code 8 KB
UUVMedel SITL.bat 2023/11/22 16:18 Windows #t&hE., 6 KB

»



] CAWINDOWS\system32\cmd. X

Please input the Pixhawk COM port list for HIL
Use ',' as the separator if more than one Pixhawk
E.g., input 3 for COM3 of Pixhawk on the computer

Input 3,6,7 for COM3, COM6 and COM7 of Pixhawks

Available COM ports on this computer are:
COM3: USB 7777

Recommended COM list input is: 3

My COM list for HITL simulation ig:
Kill all CopterSims

Start QGroundControl
ERERBEsE. . . |

Step 2: FFFNIRLTTRE

RflySim3DE LAETRZER, BIRBAGETMFIRN, FIUFR@ET BITEHTIRE,

3
@ RflySim3D Full v3.00_20231020-0 — o X

CopterSim/PX4 EKF 3DFixed: 1/1

Step 3: fEHIUUV
IKEDEIRSRETE, UUVARSH.



, CopterSim Full v3.00-20231101

= a
;ﬁ} #l2e R EEE IR AT SIRES ﬂ' TH*EE
@F® iy i kg 450 A0 n BEXigt L IIEI’:'
| I RS,
o S D] () 2312 KV960
—
YEREIL MRS BS.
APC 10x4. SNR
- B 12,
TS B fiches
= Hobbywing (37 ) ERotor 204
f — LGN - BS:
: ACE (F5 FLER D LiPo 35-11.1V¥-25C-5500mih
HAHIE R - e ERIEH fn BB E MRz =TI A
FHID: UDFHEERE : FEFDLLIB R I i REHE: =% RTRE: Bl wWESHE: R R :
i 20100 T Model Pid_HITL RealForestBLake 528 (] y: 0 yaw: 0
UDF Mode
e USE SRTIRE COMs UDF_Full FisthE FLHE EiE
PY4: Comnand ID: 512 ACCEFTED
EY4: GBS 2D fivad f; FEF initializatien finished. 4 -0.02 ¥ 0.008 1 -9682.31
P¥4: Armed by RC
Fi4: Notors irmed
T LT BT TE i crosd/1og/2023-11-27/06_54_57. ulg e 7 Uiz
CopterSim: FWM correct for chammel #4
PX4: Takeoff detected I ¢ -0.581 8 -4.991 P o052

| Step 4: HiNEH
TSI T, TSR A B SIUUVIERTE,

@ RilySim3D Full v3.00_20231020-0

Vehicle Info of ID 1 with style 600
Timesterp (s): 247.4900

Position xyz: 8560, 0.089, 562922
B noles: 0o

UUVERKBIEHEE 71.5m/s,




| Step 5: {RAnFAEH

KRohiEIT e T, E=4sFAEFIVUVRMATREREL, £ EAKIEREIUEE
TRAT AR ZRIE K/ No

@ RflySim2D Full v3.00_20231020-0 - a X

Vel

locity xyz: ~0.29%
sate: -0001, -0.159,[ 3512 ]
Acceleration xyz: -0.468, 0580, 0033
GPS Pos: 93.39152297, 4.72712408, 62142485752
Actuator output1 - 8 1520, 1672 1520, 1672 000, 000, 000, 000

1

| Step 6: &&%/{FHPEH!

DAANVAIA T, BTSRRI EE,

| 6.5 AH

1. DLL/SORE 5i&{5# 0 ..\..\APL.pdf
2. 5hEptEdiEO .\ \APLpdf
3.

| 7. 8 R irlE

1. PXALIARABEHSERA T A RENAN, KIEER 1. 14RAB TR
{FEBY, QGCEMRBRESNN “WTR" WE, BARNER

= Ee

CBRIT) | PX4 BENE M AP SR

(main) o



../../../API.pdf
../../../API.pdf
https://docs.px4.io/main/zh/concept/control_allocation.html#%E6%8E%A7%E5%88%B6%E5%88%86%E9%85%8D-%E6%B7%B7%E6%8E%A7

QGroundControl = o X

4 Back < gﬁ Vehicle Setup

st
Geometry Actuator Outputs

PWM MAIN UAVCAN HIL
Motors

Left Motor (Motor 1): 0. 0 MAIN 1-2

Right Motor (Motor 2): 0.

Function  Disarmed Minimum Maximum [Pf:;

Actuator Testing MAIN 1: 1500 1000 2000 ]
I 2 N

MAIN 3-4

Rev Range

Function Disarmed Minimum Maximum i
(for Servos)

MAIN 4: | Di

MAIN 5-8
Function Disarmed Minimum  Maximum c" Range

MAIN 5: | Di

MAIN 8: | Di

sl (RE)

iR

EHISECEUL T 7E PX4 v1.13 hEBENIBASEIEGE,  PX4 v1.13 SR
it M ERAl— SRR,

MRFEULIARKEHFHFITREEFEIMAE, BRTEGERREZERENET, FEER
QGCH TR T E P 1=UW FEPFRSEAActuator
Outputs HILIZE :



QGroundControl
% Back < ga Vehicle Setup
.o Pir#s B8

Geometry Actuator Outputs

PWM MAIN UAVCAN HIL

Moment Finction Rev Range
Coefficient (for Servos)

Motor 1: [0} 00 0.00 0.000 Channel 1: | |

Channel 2:

Channel 3:
HLIR

Channel 4:
W

Channel 7:

Position X  Position Y  Axis X Axis Y Axis Z

Channel 8:
Actuator Testing

Channel 9:
-

Channel 1

Channel 11:

Channel 12:

Channel 1

Channel 14:

Channel 15:

Channel 1

FHHI&EBUAVCANADisabled, 5ERXI&

QGroundControl

% Back < '?,Q Vehicle Setup

s ]
Geometry Actuator Outputs

PWM MAIN JAVCAN HIL

Moment

Position X PositionY  Axis X Axis Y Axis Z oo

Bitrate: (Param not available)

Motor 6:
Motor 7:

Mator

Q2: YmiFikis, FAMBENF




hEERE
Fora.eh SE =11

| tma_mivoselitemy BEMATERATAUS. LW, GETEES SONNERE, s
L EET & THE B TEEG TERSEREER
¥ WEIARTTE]: o fm ). T

i TR " g sl b s CoRters mpde " BURETN Cpinhest n]ib advi®,

q | B el e R

| nEAsy - ERE

XA geR AT RET A PX4APSP T AR EMEIGRHAR, EFMRIySimLEEBELR
MTFEEEEHLETSRIA

EI Teolbox one-key installation script: RflySimA..  — *

(1) Software package installation directory
|C:1.PX4PSP |

{2) P¥4 firmware compiling command: fimware versions <= PX4-1.8 use format
prdfmu-v3_default, >= P¥4-1.9use format pxd_fmu-v3_default

px4_fmu-véc_default |

(3) PX4 firmware version (1: PX41.7.3, ... 6 PX4-1.12.3, 7. PX4-1.13.2, 8
PX4-1.14.4, 9: PX4-1.150)

° |

{4) Px4 firmware compiling toolchain (1: WinWSL[suitable for all versions], 2
Msys2[suitable for <= PX4-1.8], 3: Cygwin[for >=PX4-1.8])

i |

) Whether to reinstall PSP toolbox (yes to reinstall and no o remain current
Installation)
YEI I |

{6) Whether to reinstall the dependent software packages (CopterSim,
QGroundControl, CopterSim, etc. About 5 minites)

o |

(7} Whether to reinstall the selected compiling toolchain (yes to reinstall and
no to remain unchanged, about 5 minites)

o |

{8) Whether to reinstall the selected P4 fimmwane source code (yes to
rainstall and no to remain unchanged, about 5 minites )

o |

{9} Whether to pre-compile the selected firmware with the selected command (yes
to compile and no to emain unchanged, about 5 minites)

o |

{10} Whether to block the actuator cutputs in the PX4 fimrware code (“yes” to
use Simulink controller, "no” to use P X4 offical controller)

o |

OK Cancel
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